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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  Z  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition,  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 
BRIE?  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Duck  Pond  Dam 
NDI  ID  No.  PA  00379 
DER  ID  No.  35-98 


Size: 


Small  (16.6  feet  high;  170  acre-feet) 


Hazard  Classification: 


Significant 


Owner: 


Northeastern  Technical  Corporation 
c/o  Mr.  Joseph  Sasall 
Fleetville,  Pennsylvania 


State  Located: 


Pennsylvania 


County  Located: 


Stream: 


V! 


Dates  of  Inspection: 


Lackawanna 


Tributary  to  the  South  Branch  of  Tunkhannock  Creek 
5  Nov  80  &  26  Mar  81 


The  visual  inspection  and  review  of  available  data  indicate  that  Duck  Pond  Dam 
is  in  fair  condition.  The  leek  of  embankment  protection  from  spillway  flows 
and  the  inadequate  spillway  capacity  are  the  primary  deficiencies  which  cause 
concern  for  the  safety  of  this  dam.  In  accordance  with  the  recommended 
guidelines,  the  Spillway  Design  Flood  (SDF)  for  this  facility  is  in  the  range 
of  the  100  year  flood  to  1/2  the  Probable  Maximum  Flood  (PMF) .  Based  on  the 
size  of  the  dam  and  degree  of  downstream  hazard,  the  selected  SDF  is  the  100 
year  flood. 


The  hydrologic  and  hydraulic  computations  indicate  that  the  combination  of 
reservoir  storage  and  outlet  works  discharge  capacity  will  not  pass  the  SDF 
(100  year  flood)  prior  to  overtopping  the  embankment.  In  accordance  with  the 
criteria  outlined  and  evaluated  in  Section  5.5  of  this  report,  the  discharge 
capacity  for  Duck  Pond  Dam  is  considered  to  be  inadequate. 

The  following  recommendations  should  be  implemented  withou^delay . 

a.  The  owner  should  retain  a  qualified  professional  engineer  experienced 
in  dam  design  and  construction  to  determine  measures  required  to  provide 
adequate  spillway  capacity.  The  need  for  a  formal  outlet  works  or  other 
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drawdown  facility  should  be  evaluated  by  the  engineer  as  part  of  this  study, 
as  well  as  the  need  for  embankment  protection  from  erosion  due  to  spillway 
discharges.  Remedial  measures  recommended  by  the  engineer  should  be 
implemented  by  the  owner  without  delay. 

b.  The  cracks  in  the  embankment  should  be  monitored,  and  proper  remedial 
action  taken  should  any  significant  changes  occur, 

c.  The  trees  on  the  downstream  embankment  slope  should  be  removed  and  the 
embankment  should  be  seeded. 

d.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolong  precipitation. 

e.  An  operation  and  maintenance  manual  or  plan  should  he  prepared  for  use 
as  a  guide  in  the  operation  and  maintenance  of  the  dam  during  normal  and 
emergency  conditions. 

f.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
developed. 


APPROVED  BY: 


DEPARTMENT  OF  THE  ARMY 
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ommander  and  District  Engineer 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


DUCK  POND  DAM 


NDI  ID  No.  PA  00379 

DER  ID  No.  35-98 

SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorised  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program 
of  inspection  of  non-federal  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 

1.2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances.  Duck  Pond  Dam  is  an  earthfill 
structure  approximately  16.6  feet  high  and  285  feet  in  length  (including 
spillway).  The  spillway  facility  is  an  uncontrolled  trapezoidal  broad-crested 
weir  22  feet  wide  at  the  top  and  8  feet  wide  at  the  bottom.  There  are 
currently  no  outlet  works  provided  for  this  dam.  There  is  a  township  road 
located  immediately  downstream  of  the  dam  embankment,  and  all  flow  through  the 
spillway  must  pass  through  a  partially  collapsed  36  Inch  concrete  culvert 
through  the  roadway  embankment. 

Note i  The  U. S.G.S.  7.5  minute  Quadrangle  Sheet  (Dalton,  PA)  indicates  an 

approximate  reservoir  elevation  of  1218,  which  is  used  as  the  spillway 
crest  elevation  for  this  report. 

b.  Location:  Benton  Township,  Lackawanna  County,  PA 

U. S.G.S.  Quadrangle  -  Dalton,  PA 
Latitude  41°  36 * 5  Longitude  75°  40.5' 

Refer  to  Plates  I  &  II,  App.  E. 


c.  Sisa  Classification:  Small >  Haight  16.6  feet,  Storage  170  aera  feet 

d,  Haaard  Classification:  Significant  (Rafar  to  Section  3.1. a) 

a.  Ownership:  Northeastern  Technical  Corporation 
c/o  Mr.  Joseph  Sasall 
P.0.  Box  9 

Fleetvilla,  PA  18420 

f.  Purpose  :  None  apparent 

g.  Design  and  Construction  History: 

Design  information  is  limited  to  one  drawing  in  PennDRR  files  which 
provides  a  plan  view  and  sections  of  the  proposed  dam.  Due  to  subsesuen 
changes  by  the  current  owner,  it  is  not  known  whether  the  dam  was  builr 
according  to  the  original  design. 

No  information  concerning  the  construction  of  the  dam  is  known  to 
exist,  other  than  the  fact  that  the  current  owner  has  recently  regraded  the 
entire  dam  and  modified  the  spillway  structure. 

h.  Normal  Operating  Procedure! 

No  formal  uperating  procedures  exist.  Inflow  which  exceeds  the  dam's 
storage  capacity  will  flow  over  the  uncontrolled  spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area  (square  miles) 


From  files:  0.75 

Computed  for  this  report:  0.75 

Use:  0.75 

b.  Discharge  at  Damaite  (cubic  feet  per  second) 

Maximum  known  flood  unknown 

Spillway  with  maximum  pool  (El.  1222.0)  280 

c.  Elevations  (feet  above  mean  sea  level) 

Top  of  Dam  1222.0 

Normal  pocl  1218.0 

Spillway  Crest  1218.0 

Streambed  at  toe  1205.4 

d.  Reservoir  Length  (feet) 

Normal  pool  (El.  1218.0)  600 

Maximum  pool  (El.  1222.0)  800 
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Normal  pool  (El.  1218.0) 
Maximum  pool  (El.  1222.0) 

Raaarvolr  Surfaca  (acraa) 


125 

170 


Normal  pool  (El.  1218.0) 

Maximum  pool  (El.  1222.0) 

Dam 

Notet  Rafar  to  plata  in  Appendix 
and  sections. 

Type 

Length 

Top  Width 

Haight 

Sida  Slopaa 

Upatream 
Downs tr earn 

Zoning 

Cutoff 

Grouting 

Spillway 

Type 

Location 

Length 


10 

13 

B  for  plan 

Earthfill 
285  feat 

including  spillway 
18  fast 
16.6  feet 

1V:2.5H 

Varies  IV* 1H  to  1V*1.5H 

None 

Concrete  Corewall 
3  feet  into  natural  ground. 

None 

Trapezoidal  broad- 
crested  weir 

Near  right  abutment 

Bottom  ~  8  Feet 
Top  -  22  Feet 


Crest  Elevation 
Freeboard 
Approach  Channel 


1218.0  MSL 
4.0  Feet 
Reservoir 


Downstream  Channel 


Earth  and  rock 


SECTION  2 


ENGINEERING  DATA 


2.1  Design. 

The  United  available  date  for  Duck  Pond  Den  conaiat  of  filea  provided  by 
PennDKR.  Information  includea  permit  application  reporta  and  related 
correspondence,  a  PannDER  inapection  report  dated  1957,  end  one  deaign  drawing 
which  includea  a  plan  and  aectiona  of  the  dan  prior  to  initial  conatruction. 
The  reference  datun  of  thia  drawing  ia  unknown. 

2.2  Conatruction 


No  information  concerning  original  conatruction  of  the  dam  ia  known  to 
exist.  The  current  owner  haa  substantially  modified  the  dam  over  that  shown 
on  the  available  design  drawing. 

2.3  Operation. 

No  formal  records  of  operation  or  maintenance  exiat.  The  PannDER 
inapection  report  dated  September  1957  indicated  the  dam  was  in  good  condition 
at  that  time. 

2.4  Evaluation. 

a.  Availability.  All  available  written  information  was  contained  in  the 
filea  provided  by  PannDER. 

b.  Adequacy .  The  available  data,  including  that  collected  during  the 
recent  detailed  visual  inapection,  are  considered  to  be  adequate  to  make  a 
reasonable  assessment  of  the  dam. 


4 


SECTION  3 


VISUAL  INSPECTION 


3.1  Observations 

a.  General .  Tha  ovarall  appaaranca  and  general  condition  of  Duck  Pond 
Daa  ia  fair.  Noteworthy  daficiencias  ara  daacribad  balow.  Tha  viaual 
inapaction  chackliat  and  fiald  sketch  are  provided  in  Appendix  A.  Photographs 
taken  during  tha  inspection  ara  reproduced  it.  Appendix  C. 

On  the  day  of  the  inspection ,  the  reservoir  pool  was  5.5  feet  below 
the  spillway  crest.  The  owner  was  not  present  during  the  inspection;  however* 
the  person  in  charge  of  the  recent  work  on  the  data  was  interviewed  at  the 
site.  Mr.  John  Chernesky  of  PennDER  was  present  for  a  portion  of  the 
inspection. 

A  brief  review  inspection  was  made  on  26  March  1981.  At  that  time* 
water  was  discharging  through  the  spillway  at  a  depth  of  approximately  0.1 
foot.  Significant  changes  which  occurred  subsequent  to  the  initial  inspection 
are  noted  below  where  appropriate. 

b.  Embankment: .  The  embankment  crest,  upstream  slope  and  part  of  the 
downstream  slope  have  recently  been  regraded  and  are  essentially  devoid  of 
vegetatici.  Several  small  (1-2  inch)  trees  are  growing  on  the  undisturbed 
center  portion  of  the  downstream  face.  The  >xact  depth  and  method  of 
regrading  is  unknown.  The  current  owner  conducts  a  training  school  for  heavy 
equipment  operators  on  the  surrounding  property.  Apparently*  the  work  on  the 
dam  wa«  part  of  a  training  exercise.  The  upstream  face  of  this  dam  slopes  at 
1V:2.5H.  Longitudinal  cracks  up  to  30  feet  long  and  10  inches  in  depth  were 
evident  on  this  slope  beginning  40  feet  to  the  left  of  the  spillway  and  about 
five  feet  below  the  crest.  On  the  day  of  the  review  inspection  these  cracks 
were  covered  by  the  higher  reservoir  pool;  however*  new  cracks  had  developed 
at  a  higher  elevation  and  to  the  left  of  the  original  cracks.  At  this  time* 
minor  erosion  of  the  upstream  face  had  occurred  adjacent  to  the  waterline. 

The  18  foot  wide  crest  curves  downstream  and  is  relatively  level  except  for  a 
high  spot  adjacent  to  the  spillway  (See  Exhibit  A-2).  The  downstream  face 
slopes  at  lVilH  at  the  maximum  section  and  1V:1.5H  toward  the  spillway  and 
left  abutment.  Surface  runoff  along  the  township  road  immediately  downstream 
of  the  dam  is  eroding  the  toe  to  the  left  of  the  maximum  section.  This  runoff 
passes  under  the  road  via  a  box  culvert  which  is  in  poor  condition. 

c.  Appurtenant  Structures.  No  drawdown  facility  was  found  for  this 
structure;  ho*  ver  the  original  design  drawings  indicated  an  8-inch  cast  iron 
pipe  with  a  valve  chamber  on  the  upstream  slope.  The  earth  and  rock-iined 
spillway  is  located  at  the  right  end  of  the  dam.  No  formal  control  section  is 
provided  in  the  spillway.  The  trapesoidal  channel*  which  has  a  bottom  width 
of  8  feet*  has  an  informal  riprap  lining  consisting  of  dumped  and  bladed 
rock.  No  additional  protection  of  the  embankment  has  been  provided. 
Approximately  80  feet  downstream  of  the  spillway  entrance  is  a  36  inch 
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culvert  which  conducts  the  flow  under  the  township  road.  The  culvert  did  not 
have  headwalls  at  either  end.  The  discharge  end  of  the  pipe  is  located  in  the 
middle  of  the  roadway  slope.  Flows  through  the  pipe  must  drop  a  vertical 
distance  of  about  twelve  (12)  feet  before  entering  the  natural  streambed.  On 
the  date  of  the  review  inspection,  it  was  noted  that  severe  erosion  had 
occurred  on  the  roadway  slope  at  the  discharge  end  of  the  culvert.  Just 
upstream  of  the  culvert  entrance  is  a  low  area  along  the  left  bank  of  the 
spillway  channel.  Flows  in  excess  of  the  capacity  of  the  pipe  culvert  would 
pass  through  the  low  area  and  along  the  toe  of  the  dam  before  entering  a 
nearby  roadway  box  culvert. 

d.  Reservoir .  The  partially  wooded  reservoir  slopes  are  moderately 
sloping  and  appear  stable.  Sedimentation  does  not  appear  to  be  a  problem  at 
this  time;  however,  a  large  area  on  the  left  bank  is  stripped  of  all 
vegetation  and  is  being  used  for  heavy  equipment  storage.  Runoff  from  this 
area  could  result  in  the  loss  of  reservoir  storage  if  allowed  to  continue 
indefinitely. 

e.  Downstream  Channel.  The  channel  downstream  of  the  dam  is  moderately 
sloping.  The  side  slopes  vary  from  IV  on  3H  to  IV  on  5H  and  are  partially 
wooded.  A  culvert  conveys  the  flow  under  Pennsylvania  Route  107  approximately 
800  feet  below  the  dam.  The  floodplain  widens  as  the  stream  passes  through  a 
swampy  area  0.8  mile  downstream  of  the  dam.  The  floodplain  then  narrows  and 
the  stream  passes  under  an  improved  dirt  road  via  a  small  culvert.  One  house 
with  the  first  floor  6.5  feet  above  the  streambed  is  located  on  the  right  bank 
approximately  50  feet  upstream  of  this  culvert.  Belov  this  point  the  channel 
is  confined  with  steep  side  slopes  before  crossing  under  Pennsylvania  Route 
438  and  joining  the  South  Branch  of  Tunkhannock  Creek,  1.9  miles  downstream 

of  the  dam.  One  house  is  located  on  the  right  bank  just  upstream  of  the 
Pennsylvania  Route  238.  The  first  floor  is  six  feet  above  the  streambed. 

The  failure  of  Duck  Pond  Dam  would  create  the  potential  for  the  loss  of  a  few 
lives  and  property  damage  at  these  downstream  residences.  A  significant 
hazard  classification  is  considered  appropriate. 

f.  Evaluation.  The  lack  of  positive  protection  of  the  embankment  from 
spillway  flows  causes  some  concern  for  the  safety  of  this  structure.  The 
cracks  occurring  on  the  upstream  face  do  not  appear  to  directly  relate  to  the 
structural  stability;  however,  they  should  be  monitored  for  significant 
changes.  Although  erosion  is  not  a  problem  at  this  time,  the  embankment 
should  be  seeded  to  prevent  future  problems  with  erosion.  In  addition,  the 
runoff  along  the  toe  should  be  controlled.  A  method  of  drawing  down  the 
reservoir  should  also  be  developed. 
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SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Normal  Operating  Procedure.  The  lake  is  normally  maintained  at  the 
spillway  crest,  elevation  121&.0.  Inflow  is  passed  through  the  spillway 
channel  and  the  36  inch  concrete  conduit  immediately  downstream  from  the 
dam.  Excess  inflows  would  pass  through  the  spillway  channel  until  the 
backwater  effects  of  the  conduit  cause  a  portion  of  flow  to  be  diverted  along 
the  toe  of  the  dam. 

4.2  Maintenance  of  Dam.  The  condition  of  the  dam  and  its  appurtenances  as 
observed  by  the  inspection  team  was  fair.  Cracking  of  the  upstream  embankment 
face  has  occurred  and  local  drainage  runoff  has  eroded  portions  of  the 
downstream  face  of  the  embankment.  Limited  erosion  protection  exists  in  the 
spillway  discharge  channel.  In  addition,  no  means  exists  to  lower  the  level 
of  the  lake.  No  formal  maintenance  manual  exists. 

4.3  Maintenance  of  Operating  Facilities.  No  operating  facilities  exist. 

4.4  Warning  System.  No  formal  warning  system  exists. 

4.5  Evaluation.  Maintenance  of  the  facility  appears  to  be  insufficient.  The 
cracking  of  the  upstream  face  of  the  embankment  should  be  corrected.  The  need 
for  additional  erosion  protection  in  the  spillway  discharge  channel  should  be 
investigated.  In  addition,  local  drainage  runoff  should  not  be  permitted  to 
flow  along  the  downstream  toe  of  the  embankment.  A  formal  warning  system  for 
the  protection  of  downstream  inhabitants  should  be  provided.  Included  in  the 
plan  should  be  provision  for  around-  the-  clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 
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SECTION  5 


HYDRAULICS  AND  HYDROLOGY 

5.1  Design  Data.  No  design  reports,  calculations  or  miscellaneous  design 
data  are  known  to  exist  for  the  facility,  however,  a  drawing  of  the  facility 
was  found  in  PennDER  files. 

5.2  Experience  Data.  Records  of  reservoir  levels  and/or  spillway  discharges 
are  not  available.  See  Appendix  C  for  photographs  of  embankment  and  spillway. 

5.3  Visual  Observations.  On  the  date  of  the  inspection,  several  conditions 
were  observed  that  would  prevent  the  facility  from  operating  safely  during  a 
flood  event.  As  noted  in  Section  4.5,  the  spillway  approach  and  discharge 
channel  have  limited  erosion  protection.  In  addition,  cracking  of  the 
upstream  face  of  the  embankment  was  observed. 

5.4  Method  of  Analysis.  The  facility  has  been  analyzed  in  accordance  with 
procedures  and  guidelines  established  by  the  U.S.  Army  Corps  of  Engineers, 
Baltimore  District,  for  Phase  1  hydrologic  and  hydraulic  evaluations. 

5.5  Summary  of  Analysis 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  the  procedures  and 
guidelines  contained  in  the  National  Guidelines  for  Safety  Inspection  of  Dams 
for  Phase  I  Investigations,  the  SDF  for  Duck  Pond  Dam  ranges  between  the  100 
year  flood  and  the  1/2  Probable  Maximum  Flood  (PMF).  This  classification  is 
based  on  the  relative  size  of  dam  (small)  and  the  potential  hazard  of  failure 
to  downstream  development  (significant).  Based  on  the  small  size  aud  storage, 
the  selected  SDF  is  the  100  year  flood. 

b.  Results  of  Analysis . 


The  100  year  flood  peak  is  derived  by  averaging  the  peak  flow  value 
obtained  from  two  regression  equations.  The  first  regression  equation  is  from 
Bulletin  13,  Floods  in  Pennsylvania  Water  Resources  Bulletin.  Guidelines  are 
provided  to  determine  the  peak  value  by  use  of  regional  statistical  data.  The 
second  regression  equation  is  from  the  Hydrologic  Study,  Tropical  Storm  Agnes, 
North  Atlantic  Division,  U.S.  Army  Corps  of  Engineers,  1975.  Guidelines  are 
provided  to  determine  the  flood  peak  by  use  of  map  coefficients  and 
logarithmic  equations.  The  following  results  are  obtained. 


100  year  Flood  Peak  CFS 


Bulletin  13  -  455 
North  Atlantic  Division  -  Tropical  Storm  Agnes  -  920 
Average  100  Year  Flood  Peak  -  690 


To  determine  the  adequacy  of  the  spillway,  tfie  average  value  for  the 
100  year  flood  is  compared  against  the  maximum  outflow  at  low  point  top  of 
dam.  If  the  maximum  outflow  exceeds  the  100  year  average  peak  value  derived 
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above ,  then  the  spillway  is  rated  adequate.  If  however,  the  100  year  average 
peak  value  exceeds  the  maximum  outflow  at  low  point  Cop  of  dam,  the  spillway 
is  rated  inadequate.  Results  are  as  follows: 


CF3 

Maximum  Outflow  at  top  of  dam 
Average  100  year  flood  peak 

5.6  Spillway  Adequacy. 

Under  existing  conditions,  Duck  Pond  Dam  cannot  pass  the  100  year  flood 
peak  value.  Since  this  structure  cannot  pass  the  selected  SDP  (100  year 
flood),  the  spillway  is  rated  inadequate. 


280 

690 
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SECTION  6 


Structural  Stability 


6.1  Evaluation  of  Structural  Stability, 
a.  Visual  Observations. 


(a)  Embankment .  Duck  Pond  Dam  is  a  U-shaped  earthfill  structure  of 
silty  sandy  gravel.  The  embamkment  has  an  18  foot  wide  crest,  an  upstream 
slope  of  2.5H:1V  and  a  downstream  slope  that  varies  from  1H:1V  to  1.5H:1V. 
Recent  earthwork  was  done  on  the  embankment  to  increase  the  height  and 
width.  A  few  trees  (about  10)  varying  in  size  from  2  to  8  inches  were  located 
on  the  downstream  face  of  the  dam.  Twelve  inch  riprap  covered  ibe  upstream 
slope  from  the  spillway  elevation  and  below;  erosion  was  not  a  problem.  A  30 
foot  long  series  of  longitudinal  cracks,  in  excess  of  10  inuhe*  deep,  was 
observed  in  the  upstream  embankment,  40  feet  left  of  the  a pi  l»ay  and  5  feet 
below  the  crest  elevation.  The  owner's  representative  state J  that  a  similar 
crack  existed  on  the  dam  before  the  recent  earthwork  was  dona .  It  could  not 
be  determined  if  the  crack  is  the  result  of  failure  caused  by  a  localized  weak 
foundation  problem  or  if  soil  is  being  washed  into  the  riprap.  A  dirt  road 
along  the  left  side  of  the  reservoir  that  crosses  the  left  abutment  causes 
some  concern  about  erosion.  The  ditch  along  this  road  carries  a  large  amouut 
of  runoff.  This  runoff  is  allowed  to  flow  uncontrolled  onto  the  left  abutment 
and  the  township  road  immediately  below,  creating  erosion  channels. 

(2)  Appurtenant  Structures.  A  trapezoidal  spillway  channel  at  the 
right  abutment  is  the  control  structure  for  this  dam.  The  spillway  is  cut 
into  earth  and  partially  protected  by  riprap.  Flow  from  the  spillway  is 
required  to  pass  through  a  36  inch  concrete  culvert  under  the  township  road. 
Should  this  culvert  fully  collapse,  water  could  pond  in  the  low  area  between 
the  dam  and  the  road  and  allow  the  embankment  to  become  saturated. 

b.  Design  and  Construction  Data 

(1)  Embankment .  The  PennDER  files  contain  one  design  drawing  of  the 
dam,  consisting  of  a  plan  view,  several  cross-seccions,  and  longitudinal 
sections.  The  embankment  was  designed  to  be  straight  with  a  10  foot  wide 
crest  and  slopes  of  2H:1V.  A  cement  masonry  corevall  shown  in  the  embankment 
design  varied  from  6  to  10  feet  in  height  with  3  feet  of  this  corewall  below 
natural  ground.  Grouted  riprap  was  to  be  carried  to  the  crest  of  the 
embankment . 

(2)  Appurtenant  Structures .  Tha  drawing  referred  to  in  6.lb(l) 
indicates  that  the  corewall  extended  under  the  entire  spillway.  A  cement 
masonry  wall  protected  the  embankment  on  the  left  side  and  the  channel  bottom 
contained  grouted  riprap  protection.  Additionally,  an  outlet  works  consisting 
of  an  8  inch  cast  iron  pipe,  concrete  encased,  with  a  valve  chamber  with  valve 
on  the  upstream  slope  was  planned  for  the  dam.  No  portions  of  the  outlet 
works  were  visible  during  the  inspection. 
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c .  Operating  Records.  None 

d.  Poet  Construct ion  Chengee.  No  application  for  change  is  on  file  with 
PennDBR.  However,  the  sasbanlaaent  hae  been  widened  and  raised.  It  is  now  17- 
shaped  upstream  instead  of  straight.  The  spillway  has  been  modified,  and  the 
outlet  works,  if  there  is  one,  could  not  be  observed. 

e.  Seismic  Stability.  The  embankment  appears  to  be  statically  stable 
even  though  a  crack  was  observed  on  the  upstream  slope.  The  dam  is  located  in 
Seismic  Zone  1,  end  the  seismic  stability  is  considered  adequate. 
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SECTION  7 


ASSESSMENT  AMI)  RECOMMENDATIONS 


7.1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  and  review  of  available  data  indicate 
that  Duck  Pond  Dam  is  in  fair  condition.  The  lack  of  embankment  protection 
from  spillway  flows  and  the  inadequate  spillway  capacity  are  the  primary 
deficiencies  which  cause  concern  for  the  safety  of  this  dam.  In  accordance 
with  the  recomnended  guidelines,  the  Spillway  Design  Flood  (SDF)  for  this 
facility  is  in  the  range  of  the  100  yeer  flood  to  1/2  the  Probable  Maximum 
Flood  (PMF).  Based  on  the  size  of  the  dam  and  degree  of  downstream  hazard, 
the  selected  SDF  is  the  100  year  flood. 

The  hydrologic  and  hydraulic  computations  indicate  that  the 
combination  of  reservoir  storage  and  spillway  discharge  capacity  will  not  pass 
the  SDF  (100  year  flood)  prior  to  overtopping  the  embankment.  In  accordance 
with  the  criteria  outlined  and  evaluated  in  Section  5.5,  the  spillway 
discharge  capacity  for  Duck  Pond  Dam  is  considered  to  be  inadequate. 

b.  Adequacy  of  Information.  The  data  contained  in  PennDER  files,  in 
conjunction  with  data  collected  during  the  recent  visual  inspection,  are 
considered  to  be  adequate  for  making  a  reasonable  assessment  of  this  dam. 

c.  Urgency .  The  recommendations  presented  below  sho\«ld  be  implemented 
without  delay. 

d.  Necessity  for  Additional  Studies.  The  results  of  this  inspection 
indicate  a  need  for  additional  studies  by  a  qualified  professional  engineer  to 
determine  measures  necessary  to  provide  adequate  discharge  capacity  and 
embankment  protection  for  this  dam. 

7.2  Recommendations . 


a.  The  owner  should  retain  a  qualified  professional  engineer  experienced 
in  dam  design  and  construction  to  determine  measures  required  to  provide 
adequate  spillway  capacity.  The  engineer  should  also  evaluate  the  need  for 
embankment  protection  from  erosion  due  to  spillway  discharges  and  surface 
runoff,  A  method  to  drawdown  the  lake  should  be  developed.  Remedial  measures 
recommended  by  the  engineer  should  b->  implemented  by  the  owner  without  delay. 

b.  The  cracks  in  the  embankment  should  be  monitored,  and  proper  remedial 
action  taken  should  any  significant  changes  occur. 

c.  The  trees  on  the  downstream  embankment  slope  should  be  removed  and 
the  embankment  should  he  seeded. 

d.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  heavy  or  prolonged  precipitation. 
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a.  An  operation  and  maintenance  manual  or  plan  should  ba  praparad  for 
usa  as  a  guida  in  tha  operation  and  maintenance  of  the  dam  during  normal  and 
emergency  conditions. 

f.  A  schedule  of  regular  inspection  by  a  qualified  engineer  should  be 
developed. 
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GEOLOGY 


GENERAL  GEOLOGY 


The  bedrock  et  Duck  Pond  Dam  is  of  the  Cetskill  Formation, 
bedrock  should  be  some  Late  Wisconsinan  glacial  drift.  In 
lakes  in  this  area,  the  glacial  drift  may  be  over  2m  thick 
believed  to  underlie  portions  of  the  lake. 
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Dck  CATSKILL  FORMATION  UNDIVIDED  -  Succession  of  grayish  - 
siltstone,  and  shale,  generally  in  fining  -  upward  cycles; 
and  conglomerate. 


Overlying  the 
and  around  the 
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red  sandstone, 
some  gray  sandstone 


